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SUBJECT :  Brown  Lake  Dam,  MO  31231,  Phase  I  Inspection  Report 


This  report  presents  the  results  of  field  inspection  and  evaluation  of  the 
Brown  Lake  Dam  (MO  31251): 

It  was  prepared  under  the  National  Program  of  Inspection  of  Non-Federal  Dams. 

This  dam  has  been  classified  as  unsafe,  non-emergency  by  the  St.  Louis 
District  as  a  result  of  the  application  of  the  following  criteria: 

1)  Spillway  will  not  pass  50  percent  of  the  Probable  Maximum  Flood 
without  overtopping  the  dam. 

2)  Overtopping  of  the  dam  could  result  in  failure  of  the  dam. 

3)  Dam  failure  significantly  increases  the  hazard  to  loss  of  life 
downstream. 


SUBMITTED  BY:  _ ■ _ 

Chief,  Engineering  Division 


12 


Date 


Colonel 


Enqi neer 


14  .UVU  -Jo 

Da  te 


APPROVED  BY: 


I 

I 


BROWN  LAKE  DAM 
MISSOURI  INVENTORY  NO.  3l?'31 
FRAM<L1N  COUNTY,  MISSOURI 


PHASE  I  INSPECTION  REPORT 
NATIONAL  PAM  SAFETY  PROGRAM 


PREPARED  BY: 


HORNER  &  SHIFRIN,  INC. 
3200  OAKLAND  AVENUE 
ST.  LOUIS,  MISSOURI  63110 


FOR: 

U.S.  ARMY  ENGINEER  DISTRICT,  ST.  LOUIS 
CORPS  OF  ENGINEERS 


OCTOBER  1080 


*U 


PHASE  I  REPUR r 


NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


Brown  Lake  Dam 
Missouri 
F  rank  I  in 

Sul >1  r  i hut  a ry  of  Pin  Oak  Creek 
A.  mu  r  l'>yij 


The  Brown  Lake  Dam  was  visually  inspected  ,sy  ongi ni*eri nq  personnel  of 
Horner  3c  Shifrin,  Inc.,  Consulting  engineers,  St.  Louis,  Missouri.  The 
purpose  of  this  inspection  was  to  assess  the  general  condition  of  the  dam  with 
respect  to  safety  and,  based  upon  this  inspection  and  available  data, 
determine  if  the  dam  poses  a  hazard  to  human  life  or  property. 


The  following  summarizes  the  findings  of  the  visual  inspection  and  the 
results  of  certain  hydrologic/hydraulic  investigations  performed  under  the 
direction  of  the  inspection  team.  Based  on  the  visual  inspection  and  the 
results  of  the  hydrologic/hydraulic  investigations,  the  present  general 
condition  of  the  dam  is  considered  to  be  less  than  satisfactory.  The 
following  deficiencies  were  noticed  during  the  inspection  and  are  considered 
to  have  an  adverse  effect  on  the  overall  safety  and  future  operation  of  the 
dam: 

1.  Much  of  the  embankment  had  been  recently  plowed,  including  the 

upstream  face  to  within  about  3  feet,  of  tlv  waterline,  the  crest,  and 
about  two-thirds  of  the  downs ti earn  face  nf  the  dam,  leaving  the 
slopes  unprotected  and  subject  to  erosion  by  stormwater  runoff.  WitTi 
the  exception  of  the  vegetative  cover  near  the  waterline,  the 
upstream  face  of  the  dam  was  unprotected,  and  erosion,  apparently  by 
wave  action  and/or  by  fluctuations  of  the  lake  surface  level,  has 
created  a  near  vertical  bank  approximately  l‘.>  inches  high  at.  the 
normal  waterline.  Vegetative  cover  is  not  considered  adequate 
protection  to  prevent,  erosion  by  wave  action  or  fluctuations  of  the 


! 


lake  level.  Loss  of  embankment  material  by  erosion  can  he 
detrimental  to  the  structural  stability  of  the  dam. 

2.  Seepage,  as  characterized  by  wet,  soft  ground  and  cattails  was 
observed  at  the  toe  of  the  downstream  slope  in  an  area  which  extended 
about  150  feet  from  the  original  stream  channel  toward  the  left 
abutment.  Uncontrolled  seepage  could  develop  into  a  piping  condition 
(progressive  internal  erosion)  that  can  lead  to  failure  of  the  dam. 
Saturation  of  the  soil  adjacent  to  the  dam  can  weaken  the  foundation 
and  impair  the  stability  of  the  dam. 

3.  The  dam,  according  to  survey  data  obtained  during  the  inspection  and 
information  obtained  from  the  Owner's  representative,  appears  to  have 
settled,  perhaps  as  much  as  1.7  feet,  in  the  vicinity  of  the  original 
stream  crossing.  Low  areas  in  tlv  dam  crest  reduce  dam  freeboard  and 
penalize  spillway  capacity. 

4.  Numerous  small  trees  were  present  at  the  normal  water! :ne  on  the 
upstream  face  of  the  dam.  Tree  run!  ;  can  ; . r< iv i do  passatv-w ivs  for 
lake  seepage  which  could  lead  to  a  pining  condition  resulting  in 
failure  of  the  dam. 

According  to  the  criteria  set  forth  in  the  recommended  guidelines,  the 
magnitude  of  the  spillway  design  flood  for  the  Brown  Lake  Dam,  which  is 
classified  as  small  in  size  and  of  high  hazard  potential ,  is  specified  to  he  a 
minimum  of  one-half  the  Probable  Maximum  flood  (PMF).  The  Probable  Maximum 
Flood  (PMF)  is  the  flood  that,  may  he  expected  f>om  the  most  severe  combination 
of  critical  meteorologic  and  hydrologic  conditions  that  are  reasonably 
possible  in  the  region.  Considering  the  fact  that  a  small  volume  of  water  is 
impounded  by  the  dam,  that  the  flood  olain  downstream  of  the  dam  is  fairly 
broad,  and  that  the  level  of  the  dwellings,  including  the  mobile  homes,  within 
the  estimated  flood  damage  zone  are  at  elevations,  appreciably  above  the  bank 
of  the  downstream  channel,  it  is  recommended  that  the  spillway  for  this  dam  he 
designed  for  one-half  the  Probable  Maximum  Flood. 


According  to  Mr.  Nelson  Porter,  the  Owner1',  representative,  since 
completion  of  the  dam  in  l'>7?,  the  l  ike  level  has  nevr  reached  the  elevation 
of  the  spillway.  At  the  time  nf  the  inspection,  the  lake  level  was  about  5.? 
feet  below  the  spillway  crest.  Judging  by  an  erodea  wave  terrace  on  the 
upstream  face  of  the  dam,  the  lake  had  been  for  some  period  of  time 
approximately  one  foot  higher  than  the  observed  level.  Mr.  Porter  indicated 
that  the  highest  lake  level  experienced  to  date  was  probably  about  2.5  feet 
below  the  spillway  crest  or  approximately  ?. 7  feet  higher  than  the  level  at 
the  time  of  inspection.  For  the  purpose  of  the  hydraui ic/hydrologic 
investigations  performed  for  this  dam,  the  level  of  the  lake  just  prior  to  the 
beginning  of  the  assumed  antecedent  storms  for  the  Probable  Maximum  Flood  and 
the  one  percent  chance  (100-year  frequency)  flood,  was  assumed  to  be  the 
elevation  of  the  eroded  wave  terrace  on  the  upstream  face  of  the  dam,  or  four 
feet  below  the  spillway  crest. 

According  to  survey  data  obtained  during  the  inspection,  the  minimum 
elevatipn  of  the  dam  crest  near  the  left  end  of  the  dam  was  found  to  he 
approximately  0.1  foot  higher  than  the  crest  of  the  spillway,  and  the 
elevation  of  the  top  of  the  dam  near  the  center  nf  the  structure  was  found  to 
be  only  0.3  foot  higher  than  the  spillway  crest.  Considering  the  obvious 
erosion  potential  of  the  dam  (the  entire  darn  surface  including  the  spillway 
area  had  recently  been  plowed)  and  the  fact  that  very  little  difference  exists 
between  the  top  of  dam  elevation  and  the  spillway  crest  elevation,  the 
effective  elevation  of  the  top  of  dam  was  considered  to  he  the  elevation  of 
the  spillway  crest,  or  elevation  <V>0.0. 

Results  of  a  hydrologic/hydraulic  analysis  indicated  that  the  reservoir  is 
not  capable  of  storing  the  runoff  resulting  from  a  storm  of  one-half  PMF 
magnitude  without  overtopping  the  dam.  The  reservoir  is  capable  of  storing, 
above  the  level  of  the  assumed  antecedent  storm,  the  runoff  corresponding  to  a 
storm  of  about  9  percent  of  the  PMF  without  overtopping  the  dam,  and  for  all 
practical  purposes,  the  runoff  from  the  1  percent  chance  (100-year  frequency) 
flood.  According  to  the  St.  Louis  District,  Corps  of  Engineers,  the  length  of 
the  downstream  damage  zone,  should  failure  of  the  dam  occur,  is  estimated  to 
be  two  miles.  Accordingly,  within  the  possible  damage  zone  are  five 
dwellings,  nine  mobile  homes,  and  tlvee  buildings. 


A  review  of  available  data  did  not  disclose  that  seepage  or  stability 
analyses  of  the  dam  were  performed.  This  is  considered  a  deficiency  and 

should  be  rectified. 

It  is  recommended  that  the  Owner  take  the  necessary  action  without  undue 
delay  to  correct  or  control  the  deficiencies  and  safety  defects  reported 
herein.  Priority  should  be  given  to  increasing  tine  height  of  the  dam  and/or 
the  size  of  the  spillway. 


Harold  B.  Lockett 
p.  E.  Missouri  E-4189 


V-  fr-t  t-  j  r  bp -L, 

Albert  R.  Becker,  Jr.  ' 
p.  E.  Missouri  E-9168 
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NA I  IUNA1  DAM  '.Al  :  IV  !  TAIGKAM 
DRDWN  IAK!  DAM  -  Ml  i  '• ! 

SECTION  1  -  I ’RODEO  I  INI  ORMATION 

1.1  GENERAL 

a.  Authority .  The  National  Dam  Inspection  Act,  Public  Law  92-367,  dated 
8  August  1972,  authorized  the  Secretary  of  the  Army,  through  the  Corps  ar 
Engineers,  to  initiate  a  program  of  safety  inspection  of  dams  throughout  the 
United  States.  Pursuant  to  the  above,  the  St.  Louis  District,  Corps  of 
Engineers,  directed  that  a  safety  inspection  of  the  Drown  Lake  Dam  he  made. 

b.  Purpose  of  Inspection.  The  purpose  of  this  visual  inspection  was  to 
make  an  assessment  of  the  general  condition  of  the  dam  with  respect  to  safety 
and,  based  upon  available  data  and  this  inspection,  determine  if  the  dam  poses 
a  hazard  to  human  life  or  property. 

c.  Evaluation  Criteria.  This  evaluation  was  pur  formed  in  accordance 
with  the  "Phase  I"  investigation  procedures  as  pres  'ribed  in  "Recommended 
Guidelines  for  Safety  Inspect  ion  of  Dams",  Appendix  D  to  "Report,  to  the  Chief 
of  Engineers  on  the  National  Program  of  1 neper! ion  of  Non-Fedora 1  Dams",  d  ited 
May  1975. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances.  The  Drown  Lake  Dam  is  an 
earthfill  type  embankment  rising  approximately  31  feet  above  the  natural 
streambed  at  the  downstream  toe  of  the  barrier.  The  embankment  has  an 
upstream  slope  of  approximately  Iv  on  Ah,  a  crest  width  of  about  18  feet,  and 
a  downstream  slope  on  the  order  of  lv  on  3.1h.  The  length  of  the  dam  is 
approximately  5A5  feet.  A  plan  and  profile  of  the  dam  are  shown  on  Plate  3, 
and  a  cross-section  of  the  dam  is  shown  on  Plate  A.  At  spillway  crest 
elevation,  the  reservoir  impounded  by  the  dam  occupies  approximately  3  acres. 
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There  is  no  drawdown  facility  to  dewater  the  lake.  An  overview  photograph  of 
the  dam  is  shown  at  the  rear  of  the  preface  at  the  front  of  the  report. 


The  spillway,  a  shallow  earthen  V-section,  is  located  at  the  right,  or 
west,  abutment.  The  spillway  outlet  channel  joins  a  natural  swale  located 
downstream  of  the  dam  at  a  point  about  2D0  feet  from  the  crest  of  the  dam. 

The  swale,  in  turn,  joins  the  original  stream  channel  about  300  feet  beyond 
the  toe  of  the  dam.  Apparent  settlement  of  the  dam  has  lowered  the  dam  crest 
to  a  point  where  there  is  virtually  no  difference  in  elevation  between  the  top 
of  the  dam  and  the  spillway  crest.  A  profile  and  cross-section  of  the 
spillway  are  shown  on  Plate  5. 

b.  Location.  The  darn  is  located  on  an  unnamed  suhtrihutary  of  Pin  Gal< 
Creek,  about  0.4  mile  southwest  of  the  intersection  of  St.  Louis  Rock  Road  and 
State  Highway  M  and  approximately  0.5  miie  north  of  the  town  of  Villa  Ridge, 
Missouri,  as  shown  on  the  Regional  Vicinity  Map,  Plate  1.  The  dam  is  located 
in  Section  10,  Township  43  North,  Range  1  Past,  within  Franklin  County. 

c.  Size  Classification.  The  size  classification,  based  on  the  height 
of  the  dam  and  storage  capacity,  is  categorized  as  small  (per  Table  1, 
Recommended  Guidelines  for  Safety  Inspection  of  Dams). 

d.  Hazard  Classification.  The  Brown  Lake  Dam,  according  to  the  St. 

Louis  District,  Corps  of  Engineers,  has  a  high  hazard  potential,  meaning  that 
if  the  dam  should  fail,  there  may  be  loss  of  life,  serious  drainage  to  homes,  or 
extensive  damage  to  agricultural,  industrial,  and  commercial  facilities, 
important  public  utilities,  main  highways,  or  railroads.  The  estimated  flood 
damage  zone,  should  failure  of  the  dam  occur,  as  determined  by  the  St.  Louis 
District,  extends  two  miles  downstream  of  the  dam.  Within  the  possible  damage 
zone  are  five  dwellings,  nine  mobile  homes,  and  three  buildings.  Those 
features  lying  within  the  downstream  damage  zone  reported  by  the  Corps  of 
Engineers,  St.  Louis  District,  were  verified  by  the  inspection  team. 

e.  Ownership .  The  lake  and  dam  are  nwrvni  hy  Grown  Quarries,  Inc.,  Box 
250,  Washington,  Missouri  63090.  Mr.  Richard  E.  Brown  is  the  President  of 
Brown  Quarries. 


f.  Purpose  of  Dam.  The  pioperty  on  which  the  dam  and  reservoir  are 
located  is  operated  as  a  horse  ranch.  The  reservoir  impounded  by  the  dam  is 
used  for  stock  watering. 

g.  Design  and  Construction  History.  According  to  Mr.  Richard  Brown,  the 
dam  was  constructed  in  1972  by  Mr.  Nelson  Porter,  Farm  Manager  for  the  Owner. 
According  to  Mr.  Porter,  the  dam  was  constructed  without,  the  benefit  of  any 
formal  design  or  engineering  data. 

h.  Normal  Operational  Procedure.  The  lake  level  is  unregulated.  Since 
the  existing  spillway  has  been  negated  hy  apparent  dam  settlement,  there  is  no 
effective  outlet  for  runoff  in  excess  of  the  storage  capacity  of  the  reservoir. 

1.3  PERTINENT  DATA 

a.  Drainage  Area.  The  area  tributary  to  the  hike  is  for  the  most  part 
pasture land.  The  watershed  above  the  dam  amounts  to  approximately  to  acres. 

The  watershed  area  is  outlined  on  Plate  ?. 

b.  Discharge  at  Damsite. 

(1)  Estimated  known  maximum  discharge  at  damsite  ...  None  U 

(2)  Spillway  capacity  ...  None 

c .  Elevation  (Ft.  above  MSL) .  i Jn.l e ss  o t tie rw i  se  indicated,  the  f o  1 1  o wi ng 
elevations  were  determined  hy  survey  and  are  based  on  the  topographic  data  as 
shown  on  the  1969  Moselle,  Missouri,  Quadrangle  Map,  7.9  Minute  Series. 

(1)  Observed  pool  ...  6‘>4./T 

(2)  Normal  pool  ...  Unknown 

(3)  Mean  annual  high  water  ...  636.0  (per  high  water  mark) 

(4)  Spillway  crest  ...  660.0 


1/  According  to  Mr.  Porter,  the  level  of  the  lake  has  never  reached  the 
elevation  of  the  spillway  crest. 
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(5)  Maximum  experienced  pool  ...  657. 3  ^ 

(6)  Top  of  dam  ...  660.1  (Min.) 

(7)  Effective  top  of  dam  ...  660.0 

(8)  Streambed  at  centerline  of  dam  ...  67 (Hot.) 

(9)  Maximum  tailwater  ...  Unknown 

(10)  Observed  tailwater  ...  None 


d .  Reservoir. 

(1)  Length  at  spillway  crest.  (Elev.  660.0)  ...  600  ft. 

(2)  Length  at  maximum  pool  (Elev.  660.0)  ...  600  ft. 

e.  Storage. 

(1)  Spillway  crest  ...  ?Q  ac.  ft. 

(2)  Top  of  dam  (.incremental)  ...  Non'" 

f.  Reservoir  Surface. 


(1)  Spillway  crest  ...  '5. A  acres 

(2)  Top  of  dam  (incremental)  ...  None 

g.  Dam.  The  height  of  the  dam  is  defined  to  be  the  overall  vertical 
distance  from  the  lowest  point  of  foundation  surface  at  the  downstream  toe  of 
the  barrier,  to  the  top  of  the  dam. 

(1)  Type  ...  Earthfill,  homogeneous  ^ 

(?)  Length  ...  5A5  ft. 

(3)  Height  ...  31  ft. 

(A)  Top  width  ...  ) 8  ft . 


y  Based  on  an  estimate  of  lake  level  as  observed  hy  Mr.  Nelson  Porter,  Farm 
Manager  for  the  Owner. 

2/  Per  Mr.  Nelson  Porter. 

.1-/4 


(5)  Side  slopes 

a.  Upstream  ...  Iv  on  4h  (above  waterline) 

b.  Downstream  ...  !v  on  3.  Hi 

(6)  Cutoff  ...  Core  trench 

(7)  Slope  protection 

a.  Upstream  ...  Vegetation  t.n  '  feet  above  waterline, 

remainder  -  no  protection  (under  col 

b.  Downstream  ...  "55%  -  Vegetation 

6 5%  -  None  (under  cultivation) 


h.  Spil lway . 

(1)  Type  ...  Uncontrolled,  excavated  earth,  V-section 

(2)  Location  ...  Right  abutment 

(3)  Crest  ...  Elevation  660.0 

(4)  Approach  channel  ...  Lake 

(5)  Exit  channel  ...  Unconfined,  earth  (unimproved) 

i .  Emergency  Spillway  . . .  None 

j .  Lake  Drawdown  Facility  . . .  None 
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1/  Per  Mr.  Nelson  Porter. 
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i  NGINl  ! KING  DATA 


2.1  DESIGN 

No  engineering  data  relating  to  the  design  of  the  dam  are  known  to  exist. 

2.2  CONSTRUCTION 

No  formal  records  were  maintained  during  const  ruction  of  the  dam.  As 
previously  stated,  Brown  Lake  Oam  was  constructed  in  1972  by  Mr.  Nelson 
Porter,  Farm  Manager  for  the  Owner.  An  interview  with  Mr.  Porter  indicated 
that  a  core  trench  approximately  40  feet  wide  was  excavated  about  4  feet  deep 
along  the  alignment  of  the  dam.  Mr.  Porter  indicated  that  a  seam  of  gravel 
was  encountered  near  the  left  abutment:  and  that  the  cure  trench  was  excavated 
to  bedrock  just  below  the  gravel.  Mr.  Porter  reported  that  fill  for  the  dam 
was  obtained  from  the  area  now  occupied  by  the  lake,  and  was  compacted  with 
the  equipment  used  to  construed,  the  dam.  According  to  Mr.  Porter,  the 
elevation  of  the  top  at  the  center  of  the  dam  was  about  two  feet  higher  Than 
at  the  abutments  at  the  time  the  dam  was  cumpbd  ,-d. 

2.?  OPERATION 

The  lake  level  is  uncontrolled.  The  level  of  the  lake  is  intended  to  he 
governed  by  the  elevation  of  the  crest  of  the  spillway.  However,  apparent 
settlement  of  the  dam  has  lowered  the  dam  crest  in  a  point  where  there  is 
virtually  no  difference  in  elevation  between  the  top  of  the  dam  and  the 
spillway  crest.  No  indication  was  found  fhaf  the  dam  has  been  overtopped. 

Mr.  Nelson  Porter  reported  that  the  lam  has  never  been  overtopped  and  that  tire 
highest  lake  level  observed  was  approximately  ?.t>  feet:  lower  than  the  crest,  of 
the  spillway. 

2.4  EVALUATION 

a.  Avai labi 1 i ty .  Enqineerinu  data  for  assessing  the  design  of  the  dim 
and  spillway  were  unavailable. 


b. 


Adequacy .  No  data  available.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams"  were  not  available,  which  is  considered  a  deficiency. 
These  seepage  and  stability  analyses  should  tie  performed  for  appropriate 
loading  conditions  (including  earthquake  loads)  and  made  a  matter  of  record. 

c.  Validity.  Considering  the  watershed  to  lake  ratio,  approximately  9 
to  1,  the  fact  that  the  observed  seepage  was  relatively  minor,  and  that  the 
dam  is  about  8  years  old,  it  is  unclear  why  trie  reservoir  lias  not  filled  to 
spillway  level.  A  possible  explanation  is  the  underlying  geologic  condition: 
which,  as  indicated  in  Section  3.1b,  can  be  a  source  of  reservoir  leakage  if 
the  soil  cover  is  relatively  thin. 


SECTION  3  -  VISUAL.  INSPLl.'IHJN 


3.1  FINDINGS 

a.  General .  A  visual  Inspection  of  the  Brown  Lake  Dam  was  made  by 
Horner  &  Shifrin  engineering  personnel,  R.  F.  bauthoff,  Civil  Engineer, 

H.  B.  Lockett,  Hydrologist,  and  A.  B.  Becker,  Jr.,  Civil  and  Soils  Engineer, 
on  28  August  1980.  An  examination  of  the  dam  area  was  also  made  by  an 
engineer inq  geologist,  Jerry  D.  Higgins,  Ph.D.,  a  consultant  retained  by 
Horner  <X  Shifrin  for  the  purpose  of  assessing  the  site  geology.  Also  examined 
at  the  time  of  the  inspection  were  the  areas  and  features  below  the  dam  within 
the  potential  flood  damage  zone.  Photographs  of  the  dam  taken  at  the  time  of 
the  inspection  are  included  on  pages  A- 1  through  A~'-'  of  Appendix  A.  The 
locations  of  the  photographs  taken  during  the  inspection  are  indicated  on 
Plate  3. 

b.  Site  Geology.  Brown  Lake  Pam  i  •.  h mated  within  the  Salem  Plateau 
Section  of  the  Ozark  Plateau-.  Phy  s  ion  rapid  !’•  ivitw  near  the  hcird-r  with  the 
Dissected  Till  Plains  Sect  inn  of  i  lv  'mtn  i  nwl  i;  ids  Province.  The 
topography  is  rolling,  with  a  maximum  of  apnmx  imofelv  -KJ  feet  of  re!  ief 
between  the  reserved  i  .<nd  the  •u.irruumling  lira:  nag..'  divides.  No  outcrops  were 
found  on  the  site:  however,  neai'uy  innn.r,  indicate  t lam  bedrock  consists  of 
gently  northw.ard-dipp ;  nq  dr  iovician-age  sedimentary  strata  of  the  Jefferson 
City-Cotter  formation.  No  faults  w- rc  rV,  -rved  or  have  been  reported  in  the 
vicinity  of  the  site.  The  Jeff  c  on  Ciiy-Cul ter  is  a  light  brown,  medium  to 
finely  crystalline  dolomite,  it  is  thin-  to  medium-bedded,  often 
argillaceous,  and  cherty.  Solution-enlargement  of  joints  and  bedding  planes 
frequently  occurs  in  the  dolomite,  and  the  cent  act  between  bedrock  and  the 
overlying  surf icial  materials  is  usually  an  irregular  surface.  Tt<  -so  solution 
features  are  often  the  source  of  reservoir  leakage  if  the  soil  cover  is 
relatively  thin. 

The  unconsolidated  sutfieiai  mat er iul s  g> •>  composed  primarily  of  residual 
clays  overlain  by  loessal  soils.  Th<»  residua;  soils,  formed  frum  in-place 
weathering  of  bedrock,  consist  of  stony,  hlocky,  • ,  i  1 1  v  clay-,  which  .are 
somewhat  permeable  and  often  cause  spcpag-'  from  resu  •/ni  i  Tlv*  loess  al  soils 


consist  of  deep,  moderately  well -drained  silts  and  si Lty  clays.  In  general, 
these  soils  grade  from  light  hr own  silts  near  the  surface  to  a  friable  silty 
clay  with  depth.  The  soils  are  classified  ML  or  ML-Cl.  materials  and  are 
generally  low  in  permeability  hut  susceptible  to  erosion,  especially  on 
slopes.  If  the  residual  clays  and  the  loess, al  soils  are  not  too  thin  and 
protected  from  erosion,  they  are  generally  suitable  for  small  water 
impoundments. 

No  significant  geologic  problems  were  observed  that  would  be  considered  to 
adversely  affect  the  stability  of  the  dam  embankment. 

c.  Dam.  The  visible  portions  of  the  upstream  and  downstream  faces  of 
the  dam  (see  Photos  1  and  7)  were  examined  and  appeared  to  be  in  sound 
condition.  No  cracking  or  sloughing  of  the  embankment  was  noticed.  The 
crest,  as  well  as  most  of  both  the  upstream  and  downstream  faces  of  the  dam, 
had  been  recently  plowed,  and  were  clear  of  vegetation.  Although  there  was  no 
evidence  of  erosion  in  the  areas  that  had  been  plowed,  it  appeared  that  the 
soils  would  be  easily  eroded  by  stormwater  runoff.  An  examination  of  the 
surficial  material  obtained  from  the  downstream  face  of  the  dam  indicated  it 
to  be  a  yellow-brown,  silty  lean  clay  (CL)  of  low-to-modium  plasticity.  Along 
the  upstream  face,  the  area  from  the  waterline  to  about  3  feet  above  the  lake 
level  was  covered  with  grass  about  "•>  feet  high,  and  numerous  small  willow 
trees.  No  riprap  was  present  on  the  upstream  face,  and  erosion  of  the 
upstream  face  of  the  dam,  apparently  due  to  wave  action,  had  created  an  almost 
vertical  bank  (see  Photo  A)  up  to  about  lb  inches  in  height  at  the  high  water 
level . 

According  to  Mr.  Nelson  Porter,  Farm  Manager  for  the  Owner  and  builder  of 
the  dam,  the  dam  was  constructed  about  2  feet,  higher  at  the  center  than  at  the 
abutments.  However,  based  on  survey  data  obtained  during  the  inspection,  the 
dam  at  the  center  was  found  to  be  nnlv  0.7  font  higher  than  the  top  of  the  dam 
at  the  left  abutment,  and  only  0.  '<  foot  higher  than  the  crest  of  the  spillway 
at  the  right  abutment.  Since  the  low  point  in  the  top  of  the  dam  was  found  to 
be  near  the  location  of  the  oriqinal  stream  on  which  the  dam  was  constructed, 
it  is  possible  that  the  dam  has  settled,  perhaps  as  much  as  1.7  feet,  in  the 
vicinity  of  the  original  stream  crossing. 


The  portion  of  the  downstream  face  of  the  daw  which  had  not  been  plowed, 
about  one-third  of  the  area  of  the  slope,  was  located  in  the  vicinity  of  the 
left  abutment.  The  slope  in  this  area  was  covered  with  grass  which  was  about 
3  feet  high  at  the  time  of  inspection.  A  marshy  area  (see  Photo  5),  with  wet, 
soft  ground  and  cattails,  was  observed  at  the  toe  of  the  downstream  slope 
extending  about  150  feet  from  the  original  stream  channel  toward  the  left 
abutment.  No  water  was  observed  flowing  from  the  area  at  the  time  of 
inspection  and,  therefore,  an  estimate  of  seeoage  quantity  could  not  be  made. 

The  spillway  (see  Photo  3)  was  inspected  and  appeared  to  Lie  in  sound 
condition;  however,  the  spillway  crest  and  channel  had  also  been  plowed 
recently,  and  were  unprotected  from  erosion.  There  was  no  outlet  channel 
apparent  (see  Photo  A),  and  it  appeared  that  spillway  discharges  would  follow 
the  hillside  slope  away  from  the  embankment  toward  a  natural  swale  located 
approximately  200  feet  downstream  of  the  dam. 

d.  .  Appurtenant  Structures.  No  appurtenant  structures  were  observed  at 

this  dam. 

e.  Oownstream  Channel.  The  downstream  channel  is  dish-shaped  and  grass- 
covered  to  a  point  about  400  feet  downstream  of  (die  dam.  At  the  time  of  the 
inspection,  the  slopes  adjacent  to  this  section  of  the  channel  had  been 
recently  plowed.  Except  at  the  road  and  rail  crossings,  the  remainder  of  the 
channel  between  the  dam  and  the  Bourbeuse  River  is  unimproved,  the  section  is 
irregular,  and  the  slopes  adlaoent  to  the  banks  are  primarily  grass-covered. 

f.  Reservoi r .  At  the  time  of  the  inspection,  the  slopes  adjacent  to  the 
reservoir  had  been  recently  plowed  and  the  water  within  the  reservoir  was 
cloudy.  The  lake  level  was  about  fivt  below  the  crest  of  the  spillway. 

The  amount  of  sediment  within  the  lair'  could  not  !»•  determined  at.  lie  time  of 
inspection;  however,  the  depth  of  sediment  at  the  upstream  end  of  the  lake, 
near  the  waterline,  was  measured,  and  the  maximum  depth  was  found  to  be 
approximately  8  inches.  It  is  not  expected  that  the  sediment  within  the  lake 
significantly  affects  the  storage  capacity  of  the  reservoir  since,  according 
to  Mr.  Richard  Brown,  the  slopes  are  normally  covered  with  grass  for  use  as 
pasture. 


3.2  EVALUATION 


The  deficiencies  observed  during  this  inspection  and  noted  herein  are  not 
considered  of  significant  importance  to  warrant  immediate  remedial  action. 
Considering  the  fact  that  the  elevation  of  the  spillway  crest  .and  the  low 
point  of  the  dam  crest  are  virtually  the  same,  it  is  evident  that  lake  outflow 
would  overtop  the  darn  at  approximately  the  elevation  of  the  spillway  crest. 
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SECTION  4  -  OPERATIONAL  PR.'XEDUkHS 


4.1  PROCEDURES 

The  reservoir  has  no  effective  spillway.  The  Lake  surface  level  is 
governed  by  precipitation  runoff,  reservoir  storage  ovaporat!on,  and  seepage. 

4.2  MAINTENANCE  OF  DAM 

Accurding  to  Mr.  Nelson  Porter,  Fann  M.imp  -,  toe  grass  on  the  dan  .'ones 
and  crest  are  mowed  two  or  three  times  each,  year,  and  these  area',  ire  plowed 
and  cultivated  every  three  years. 

4.3  MAINTENANCE  OF  OUTLET  OPERATING  FACILITIES 

No  outlet  facilities  requiring  operation  exist  at  this  dam,  anil  there  is 

no  reservoir  regulation  plan. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEMS  IN  EFFECT 

The  inspection  did  not  reveal  the  existence  of  a  dam  failure  warning 
system. 

4.5  EVALUATION 

The  turf  cover  on  the  dam  should  he  maintained  at  a  height  that  will  not 
hinder  inspection  of  tine  dam  or  conceal  animal  burrows.  However,  plowing  of 
the  dam  crest  and  slopes  leaves  the  structure  unprotected  from  erosion  hy 
stormwater  runoff  and  spillway  releases.  Regular  maintenance  of  dam  features 
is  considered  beneficial  to  the  overall  saf-dv  of  a  dam.  It  is  recommended 
that  the  practice  of  cultivating  the  dam  proper  lie  discontinued,  since  the  dam 
is  left  without  turf  cover  during  the  ro-est ah1 i shmegt  period  and  is  subject 
to  erosion  which  can  impair  the  stability  of  the  structure. 


SECTION  5  -  HY Of< AUI . I C/ HYDROI  OG J C 


5.1  EVA1.UATIGN  OF  FEATURES 

a.  Design  Data.  Design  date  ere  net  iv  ri  1  ~s ! )  1. ■  . 

b.  Experience  Data. 

(1)  The  drainage  area  and  lake  -.nr face  it  .-a  ware  determined  from  the 
1969  Moselle,  Missouri,  Quadrangle  Map.  The  propni t  inns  and  dimensions  of  the 
spillway  and  dam  were  developed  from  surveys  made  during  the  inspection. 
Records  of  rainfall,  streamflow,  or  flood  data  for  the  watershed  were  not 
available. 

(2)  The  lake  .Level  prior  to  the  beginning  of  all  antecedent  storms 
was  assumed  to  be  at  elevation  656.0  with  storage  equal  to  17.33  acre-feet. 
This  elevation  was  established  during  the  inspection  as  the  mean  annual  high 
lake  level,  as  determined  by  the  location  of  the  eroded  wave  terrace,  on  the 
upstream  face  of  the  dam.  Mr.  Nelson  Porter,  Farm  Manager  for  the  Owner, 
stated  that  the  maximum  lake  level  experienced  to  date  was  about  2.5  feet 
below  the  spillway  crest,  or  approximately  elevation  657.5. 

As  specified  by  the  St.  Louis  District,  Corps  of  Fnqineers ,  f'or  the  one 
percent  chance  ( 100-year  frequency)  storm,  the  an*.'  cedent.  2A-huur  run* iff  was 
assumed  to  be  0. AO  inch.  The  computed  volume  of  runoff  fur  the  ante-;-.- lent, 
storm  amounted  to  0.99  acre-feet,  resulting  in  aecumu’  a*  "d  s’oraue  ••gu-.l  to 
18.32  acre-feet  at  elevation  666.3  at  the  negiouinn  it  to,-  iue  percent  chance 
(100-year  frequency)  storm. 

In  accordance  with  the  hydro  log  ic/hydraul  !■-  stand  rHs  uf  the  .t  .  1  •  c 
Oistrict,  Corps  of  Engineers,  fur  the  PMF  rati  j  storms,  in  . intece, jeu'  .Tarn 
equal  to  one-half  the  PMF  ratio  event  was  assumed  t.u  n recede  th<  PM l  :  at. 
storm  by  four  days.  This  PMF  ratio  antecedent  storm  was  then  mated  ‘hmwqh 
the  reservoir.  The  antecedent  storm,  which  when  combined  with  the  PMF'  ratio 
storm  fills  the  reservoir  to  the  point,  of  overtopping,  cur  respond,  tn  about 
A. 5  percent  of  the  PMF  lake  inflow.  As  a  result  of  this  antecedent  storm,  the 


level  of  the  lake  at  the  beginning  of  the  b  p.cvmt  PMF  ratio  storm  was 
determined  to  be  elevation  65 7. A. 

For  the  50  percent  PMF  storm,  an  antecedent  st.nnn  of  25  percent  PMF 
magnitude  was  assumed.  Thi<_  storm  was  routed  through  ttie  lake  and  it  was 
found  that  the  dam  was  overtopped  tty  0.5  feet,  and  that,  the  lake  level  receded 
to  the  assumed  top  of  dam  level,  elevation  660.0  by  the  end  of  the  second 
day.  Experience  indicates  that  a  similar  analysis  for  the  100  percent  PMF 
storm,  using  an  antecedent  storm  of  50  percent  r)MF  magnitude  would  also  result 
in  dam  overtopping  with  the  level  of  ttie  lake  receding  to  the  elevation  of  the 

assumed  top  of  dam  within  two  days.  The  1  ike  surface  at  the  beginning  of  the 

50  percent  and  100  percent  PMF  storm  events  was  therefore  taken  as  the  level 

of  the  assumed  top  of  dam,  elevation  660.0.  Failure  of  the  dam  due  to 

overtopping  by  the  25  percent  or  50  percent  antecedent  storms  was  not  assumed 
to  occur  in  these  investigations  of  overtopping  by  the  50  percent  PMF  and  100 
percent  PMF  events. 

(3)  According  to  the  St.  Louis  District,  Corps  of  Engineers,  the 
estimated  flood  damage  zone,  should  failure  of  the  dam  occur,  extends  two 
miles  downstream  of  the  dam. 

c.  Visual  Observations. 

(1)  The  spillway,  a  shallow,  broad-crested,  V-shaped  excavated  earth 
section,  is  located  at  the  right  abutment.  The  elevation  of  the  spillway 
crest  was  found  to  be  only  0.1  foot  lower  than  the  top  of  the  dam  near  the 
left  end  of  the  structure  and  0.3  foot  lower  than  the  dam  crest  near  the 
center  of  the  barrier. 

(2)  No  lake  drawdown  facility  is  provided. 

(3)  Mr.  Nelson  Porter,  Farm  Manager  for  the  Owner,  stated  that  the 
dam  and  surrounding  areas  are  cultivated  for  pasture  approximately  every  three 
years.  At  the  time  of  the  inspection,  the  dam  proper  including  the  spillway 
and  areas  surrounding  the  reservoir  had  recently  been  plowed. 
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d. 


1 


Overtopping  Potential.  The  reservoir  is  not  capable  of  storing  the 
runoff  resulting  from  the  probable  maximum  flood,  or  one-half  the  probable 
maximum  flood  without  overtopping  the  dam  (lake  surface  at  spillway  crest 
elevation  660.0  at  ben'nning  of  50  percent  PMF  and  PMF  storms).  The  reservoir 
is  adequate,  however,  to  contain  the  runoff  from  the  one  percent  chance 
(100-year  frequency)  storm  without  overtopping  the  dam  (lake  suface  at 
elevation  656.3  at  beginning  01  the  one  percent  chance  storm). 

(Note:  The  data  appearing  in  the  followin'-  table  w-re  extracted  from  the 
computer  output  data  appearing  in  Appendix  ‘l.  Oecima)  values  have  been 
rounded  to  the  nearest  one-tenth  in  order  to  prevent  assumption  of  unwarranted 
accuracy. ) 

Mix.  Depth  (Ft. T  Duration  of 
Q-Peak  Max.  Lake  of  Flow  over  Dam  Overtopping  of 

Ratio  of  PMF  Outflow  (cfs‘>  W.S.  Flev.  ( L  lev.  660.0)  Dam  (Hours) 


0.  50 

351 

60 1  .0 

1  .0 

?/i .  0 

1.00 

750 

66!  .? 

1  .2 

?i\.0 

1%  Chance 

0 

6on.il 

0.0 

0.0 

Due  to  the  obvious  erosion  potential  of  the  dam  and  the  fact  that  very 
little  difference  exists  between  the  top  of  dam  elevation  and  the  spillway 
crest  elevation,  the  effective  elevation  of  the  top  of  dam  was  considered  to 
be  the  elevation  of  the  spillway  crest,  elevation  660.0.  The  reservoir  was 
found  capable  of  storing,  above  the  level  of  the  assumed  antecedent  storm,  the 
runoff  corresponding  to  a  storm  of  about  9  percent  of  the  probable  maximum 
flood  inflow  without  overtopping  the  dam.  During  peak  flow  of  one-half  the 
probable  maximum  flood,  the  recommended  spillway  design  flood,  the  greatest 
depth  of  flow  over  the  dam  is  projected  to  be  1.0  foot  and  overtopping  will 
extend  over  almost  the  entire  length  of  the  dam. 

e.  Evaluation .  Experience  with  embankments  constructed  of  similar 
material  (a  silty  lean  clay  of  low-f o-medi urn  plasticity)  to  that  used  to 
construct  this  dam  has  shown  evidence  that  under  certain  conditions,  such  as 
high  velocity  flow,  the  material  can  he  very  credible.  Such  a  condition 
exists  during  the  PMF  when  large  lake  outflow,  accompanied  hy  high  flow 
velocities,  occurs.  For  the  PMF  condition  where  the  depth  of  flow  over  the 


effective  top  of  dam,  a  maximum  of  1.2  feet,  and  the  duration  of  flow  over  the 
dam,  a  minimum  of  ?A  hour-'. ,  are  considerable,  damage  hy  erosion  to  tiie  dam  is 
expected.  The  extent  of  these  damages  is  not  predictable;  however,  there  is 
a  possibility  that  they  could  result  in  failure  by  erosion  of  the  dam.  A 
similar  and  nearly  as  severe  condition  also  exists  during  one-half  the  PM F 
event . 

f.  Reference .  Procedures  and  data  for  determining  the  probable  maximum 
flood,  the  100-year  frequency  flood,  and  l he  flow  passing  over  the  dam  crest 
are  presented  on  pages  B-l  and  8-2  of  Appendix  B.  Listings  of  the  HEO-1  (Oain 
Safety  Version)  input  data  for  the  ''  percent  probable  maximum  flood,  the 
probable  maximum  flood,  and  the  one  percent  chance  (100-year  frequency)  flood 
are  shown  on  pages  8-3  through  B-o.  Computer  output  data,  including  unit 
hydrograph  ordinates,  tabulation  of  rWF  rainfall,  loss  and  inflow  data  are 
shown  on  pages  B-7  through  B-10;  tabulation  of  lake  surface  area,  elevation 
and  storage  volume  is  shown  on  page  B-ll  and  tabulations  titled  "Summary  of 
0am  Safety  Analysis"  for  the  R  percent  PMF,  the  SO  and  100  percent  PMF,  and 
the  one  percent  chance  (100-year  frequency)  flood  are  shown  on  pages  B-1.1  and 
B-12 . 
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-  SI RUCTlIKAt  SIAM II  1  IV 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation.  Visual  observations  of  conditions  which 
adversely  affect  the  structural  stability  of  the  dam  are  discussed  in  Section 
3,  paragraph  3.1c. 

b.  Dos i gn  and  Construction  Oai  i.  No  dc  jgn  nr  construction  data 
relating  to  the  structural  stability  of  the  dam  are  known  to  exist.  Seepage 
and  stability  analyses  comparable  to  the  requirements  of  the  "Recommended 
Guidelines  for  Safety  Inspection  of  Hams"  were  not  available,  which  is 
considered  a  deficiency.  These  seepage  and  stability  analyses  should  he 
performed  for  appropriate  loading  conditions  (inoluling  earthquake  loads)  and 
made  a  matter  of  record. 

c.  Operating  Records.  No  appurtenant  structures  or  facilities  requiring 
operation  exist  at  this  dam.  According  to  Mr.  Nelson  Porter,  Farm  Manager  for 
the  Owner,  no  records  are  kept  of  the  lake  level,  spillway  discharge,  dam 
settlement,  or  seepage.  Mr.  Porter  did  report  that  the  highest  level 
experienced  by  the  lake  was  about  ?.‘>  feet  below  the  elevation  of  the  spillway 
crest . 

d.  Post  Construction  Changes.  Mr.  Porter  reported  that  no  post 
construction  changes  have  been  made  or  have  occurred  that,  would  affect,  the 
structural  stability  of  the  dam.  A  possible  exception  is  the  suspect'1! 
settlement  of  the  dam  that  has  occurred  in  Vh>-  vicinity  of  the  original  streim 
crossi ng. 

e.  Seismic  Stability.  Toe  dam  is  livui  e,|  within  a  /,  me  !!  .eismio 
probability  aiea.  An  earthquake  if  this  magic  t  nil’  would  not  be  expected  I  > 
cause  structural  damage  to  a  well  rnosl  rue  I  *»i  I  earth  dam  of  this  •; ;  provided 
that  static  stability  conditions  are  satisfactory  and  conventional  safety 
margins  exist.  However,  it  is  recommended  that  the  prescribed  seismic  loading 
for  this  zone  be  applied  in  any  stability  analyses  performed  for  this  dam. 
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SECTION  7  -  ASSESSMENT /RFMf  i ) I At  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Safety.  As  previously  indicated,  tae  .•<:  ,1. i ruj  spillway  was 
considered  to  be  ineffective  ami  not  capable  of  ifely  passing  lake  outflow 
without  overtopping  the  dam.  As,  i  ’•■■suit  f  t  i s i •-  a-.susipt,  ion,  on:  v  the  runoff 
corresponding  to  the  available  st  i :•  »• >•  w U  i 1 1 . ;  . •:  vot:  a*.  the  time  d  the 
storm  event  under  consider  U  inn,  ••an  he  sit-d,  *  ••!.!.  al  ••  i.  fin.  id  event  s  in 
excess  of  the  available  storage  wi"  .•••.: urn -.1  :  < >v  •  •  ‘  >n  I.t ■■  ■  d  im.  A  hydrologic 

analysis  of  the  lake  watershed  area,  r.,  dismissed  in  Section  b,  pa  rag  rapt  i 
5. Id,  indicates  that  for  storm  runofr  of  nnc-hal f  t ! u e  probable  maximum  flood 
magnitude  (the  recommended  spillway  do  si  jr>  floi  id) ,  '  i  a  •  dam  would  he 
overtopped.  A  similar  analysis  indie  itml  that  l  a-*  : ese:  vui  r  is  (.\apab !.< •  of 
containing  the  runoff  from  a  storm  of  about,  o  percent  of  trie  probable  maximum 
flood  inflow,  and  for  all  practical  purposes,  tie-  runoff  resulting  from  the  1 
percent  (100-year  frequency)  flood  without,  overtopping  the  dam. 

Seepage  and  stability  analyses  of  the  dam  were  not  available  for  review, 
and  therefore,  no  judgment  could  he  made  with  respect  to  the  structural 
stability  of  the  dam. 

Several  items  were  noticed  during  the  visual  inspection  that:  could 
adversely  affect  the  safety  of  the  dam.  These  items  inehile  the  lack  of 
protection  from  erosion  on  the  crest  md  simp,-,  uf  ! :»•  dam,  settlement, 
seepage,  and  small  trees  on  the  upstream  fame  d  t.  h*  dam. 
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c.  Urgency .  The  remedial  measurer 
items  concerning  the  safety  of  the  dam  no  tel  in  pa*  a  lranh  /.  ia  si  no  Id  he 
accomp] ished  without  undue  delay.  Priority  should  he  oi von  to  iucieasuiq  the 
height  of  the  dam  and/or  spillway  rapacity. 

d.  Necessity  for  Phase  II.  Based  on  the  results  of  the  Phase  1 
inspection,  a  Phase  II  investigation  is  not  recommended. 

e.  Seismic  Stability.  The  dam  is  located  within  a  Zone  II  seismic 
probability  area.  An  earthquake  of  tins  magnitude  would  not  be  expected  to 
cause  structural  damage  to  a  well  constructed  earth  dam  of  this  size  provided 
that  static  stability  conditions  are  satisfactory  and  conventional  safety 
margins  exist.  However,  it  is  recommended  that  the  prescribe!)  seismic  loading 
for  this  zone  be  applied  in  any  stability  analyses  performed  for  this  dam. 

7.2  REMEDIAL  MEASURES 

a.  Recommendat ions .  The  following  actions  an.1  recommended : 

(!)  Based  upon  critcia  forth  in  the  recommended  guide!  ines, 
spillway  size  and/V. r  height  of  dam  should  be  increased  in  order  tc  pass  lake 
outflow  resulting  from  a  shorn  of  nne-lvd f  the  probable  maximum  flood 
magnitude,  the  recommended  spi '.  I  way  design  flood  for  this  dam.  In  either 
case,  the  spillway  should  be  protect .-)  to  prevent  erosion. 

(2)  Obtain  the  necessary  soil  data  and  perform  dam  seepage  and 
stability  analyses  fn  order  to  determine  the  structural  stability  of  the  dam 
for  all  operational  conditions.  Seepage  and  stability  analyses  should  be 
performed  by  a  qualified  professional  engineer  experienced  in  the  design  and 
construction  nf  earthen  dams. 

(5)  Restore  the  dam  crest  to  a  uniform  elevation  and  muni  tor  the  ton 
of  the  dam  through  the  area  nf  suspected  settlement  in  order  to  determine  the 
extent  of  possible  future  settlement,  and  the  remedial  work  required  tn 
compensate  for  such  settlement.  Tn  any  event,  the  crest  of  the  dam  should  be 
uniform  throughout  without  low  areas  that  reduce  dam  freeboard  and  penalize 
spi 1 l way  capacity. 
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b.  Operations  and  Maintenance  (_0_A_M)_  Procedures.  The  following  0  &  M 
Procedures  are  recommended: 

(1)  Restore  and  maintain  a  grass  cover  on  the  dam  crest  ami  slopes 
to  prevent  erosion  by  stormwater  rinoff.  Also  restore  the  eroded  material 
along  the  upstream  face  of  the  dam  and  provide  some  form  of  protection  other 
than  grass  at  and  above  the  normal  waterline  in  order  to  prevent  erosion  hy 
wave  action  or  by  fluctuations  of  the  lake  level.  A  grass  covered  slope  is 
not  considered  adeguate  protection  to  prevent  erosion  by  wave  action  or  by  a 
fluctuating  lake  level.  Loss  of  embankment  material  by  erosion  can  be 
detrimental  to  the  structural  stability  of  the  lam. 

(2)  Provide  some  means  of  controlling  seepage  evident  in  the  area 
adjacent  to  the  downstream  toe  between  the  led  abutment  and  the  original 
stream  channel.  Uncontrolled  seepage  can  lead  to  n  piping  condition 
(progressive  internal  erosion)  which  could  result  in  the  failure  af  the  g.jm. 
Drainage  of  the  areas  affected  hy  seepage  should  he  one  of  the  objectives  or 
the  seepage  control  measures  since  saturation  of  the  soil  weakens  the 
foundation  which  could  impair  the  stability  of  (he  dam. 

(3)  Remove  the  trees  from  the  upstream  face  of  the  dam.  Tree  roots 
can  provide  passageways  for  lake  seepage  which  could  lead  to  a  piping 
condition  and  subsequent  failure  of  the  dam. 

(A)  Provide  maintenance  of  all.  areas  of  the  dam  and  spillway  on  a 
regularly  scheduled  basis  in  order  to  insure  features  of  being  in  satisfactory 
operational  condition. 

(3)  A  detailed  inspection  of  the  dam  should  be  instituted  on  a 
regular  basis  by  an  engineer  experienced  in  the  design  and  const; (notion  of 
dams.  It  is  also  recommended,  for  future  reference,  that  records  he  kept,  uf 
all  inspections  made  and  remedial  measures  taken. 


7-  5 


PLATE  I 


V"\ 


WATERSHED  BOUNDARY 


_ 


\  o 


Y'(  (  y 

V»  SPILLWAY^ 

"DAM" 
BROWN,  L 


•  ••  *  • 


T  l\T  ^V_  :■.-' 


/ 


•  & 


,4  A/D 


x  :'L^. 


r*i  | 

i/  . ,  i  ,--  ^ 


(NSTRE^II  FL600'  ^AMAGff0  ZONE 


BROWN  LAKE 


SCALE  IN  LEFT 
(CONTOUR  INTERVAL  ?(:  f  LET) 

LAKE  WATERSHED  MAP 


PLATE  2 


PHOTO  LOCATION  a  KEY 
(SEE  APPENDIX  A) 


PROFILE  DAM 

SCALES'  l"*IO'V.,l 


PLATE  3 


ELEV.  (FT.  ABOVE  M.S.L.) 


670 

— 

— - 1  DAM 

_ 

ERODED  6 

WATER  SURFACI 
EL.  654.8^. 

660(8-28‘eoO 

ANK-^  ^ 

1 

m 

_ _ TOP  OF  D 

EL.  660.8 

1 

&M 

a 

650 

640 

630 

620 

40  0 

40 

CROSS-SECTION  STA.  i 

SCALES:  l”=IO’v.,r=2d 


40 


80 


120 


160 


BROWN  t  LAKE 
DAM  CROSS-SECTION 


/  Ay 


Horner  8  Shifrin,  Inc. 


Sept.  1980 
PLATE  4 


ELEV.  (FT.  ABOVE  M.S.L.) 


SPILLWAY  CRq 
SCALE*  r*  5'V. 


r 

660  V 

MEAN  ANNUAL 

HIGH  V 

EL.  656.0- - - 

>7 

655 

._y 

650 

/ 

✓661.9 


-t  CHANNEL 
STA.  5+72 
<L  DAM 


SPILLWAY  PROFILE 

SCALE:  l"=  5'V.,l"=20'  H. 


-660.0 


663.6' 


SPILLWAY  CROSS-SECTION 


SCALE1  l"s  5,V.,r=20’H. 


BROWN  LAKE 
SPILLWAY  /tROSS- SECTION 
8  PROFILE 

Horner  8  Shifrin,  Inc.  Sept.  1980 


c 


U?ST?E.'.M  EA 


TREAM  FACi;  OF  PAM 


A-  l 


i 


A-  3 


APPENDIX  B 

HYDROLOGIC  AND  HYDRAULIC  ANALYSES 


HYDRO  LOCI';  AND  HYDRAULIC  COMPUTATIONS 


I.  The  HEC-1  Dam  Safety  Version  (July  1978,  Modified  26  February  1979) 
program  was  used  to  develop  inflow  and  outflow  hydroqraphs  and  dam  overtopping 
analyses,  with  hydrologic  inputs  as  follows: 

a.  Probable  maximum  precipitation  (200  sq.  mile,  24-hour  value  equals 
25. A  inches)  from  Hydrometeorological  Report  No.  53.  The 
precipitation  data  used  in  the  analysis  of  the  1  percent  (i 00-year 
flood)  was  provided  by  the  St.  Louis  District,  Corps  of  Engineers. 

b.  Drainage  area  -  0.047  square  miles  =  50  acres. 

c.  SCS  parameters: 

N  /ll  ih  5  d .  58' ' 

Time  of  Concentration  (Tc;  -  L_)  ■-  0.075  hours 

H 

Where:  Tc  -  Travel  time  of  water  from  hydraulically  most  distant 
point  to  point  of  interest,  hours. 

L  -  Length  of  longest,  watercourse  ~  0.180  miles. 

H  =  Elevation  difference  =  82  feet. 

The  time  of  concentration  (T  )  was  obtained  using  Method  C  as 

c 

described  in  Figure  30,  "Design  of  Small  Dams",  by  the  United  States 
Department  of  the  Interior,  Bureau  of  Reclamation,  and  was  verified 
using  average  channel  velocity  estimates  and  watercourse  lengths. 


Lag  time  =  0.044  hours  (0.60  T  ) 


Hydrologic  soil  group  =  40?i  Menfro  (B)  and  60%  Bucklick  (C)  per 

unpublished  SCS  County  Soil  Report 


Soil  type  CN  =  75  (AMC  II,  100-yr  flood  condition) 
88  (AMC  HI,  PMf  condit  inn) 


2.  For  all  practical  purposes,  there  is  no  spillway. 


3.  The  profile  of  the  dam  crest  is  irregular  and  flow  over  the  Pam  cannot 
be  determined  by  application  of  conventional  wi r  formulas.  Crest  length  and 
elevation  data  for  the  dam  crest,  including  the  intended  spillway  section, 
were  entered  into  the  HEC-1  Program  on  the  $L  and  $V  cards.  The  program 
assumes  that  flow  over  the  darn  crest  section  occurs  at  critical  depth  and 
computes  internally  tire  flow  over  the  dam  crest. 


B-2 


PERCENT  CHANCE  FLOOD  (CONT'D) 


ANALYSIS  Of  DAM  OVERTOPPING  USING  RATIOS  Cf  FHF 
HY [iROLOOI  C  -I iYDRAUL I C  ANALYSIS  if  SAFETY  OF  RROUN  l.A-T.  DAI 
RATIOS  of  PUT  ROUTED  TDPOEiGH  RESERVOIR 


RTIi 


*  t  fe  fi  i  ;•  ;  k '» 


I^FLvU  Hi  [-hv  ) 


l\?UU 


wl.  SPLEIFI0..T1O! 

'4 

I  DAY 

'  Thr IhiN 

Kt'Hi 

ifir  iFf<i 

0 

0  o 

0 

V  i.j 

JOPER 

NUT  LF.iff 

7  FA*.  E 

C 

n 

iLTI-ES 

KjN  I  l*Fc'  Tt.«  I  c 

rErrr.’s::« 

NR, 

.p* it=  1  !  I*.*-*  .•  i.b> 

i  ]  ,j-  ■ 

K.i  1 . 

00 

.  i 

tfttiCftcftft: 

i : 

i ; { i  * 

SUB- 

A:i'A  KWCfF  C,r.r-v 

TATI:.!; 

:  S  Cr.P 

\zc.u  i:orr 

•Jf  l.  . 

,-r.r  %  *  *r 

•i  r.  i  t  tL 

M  :  4.*t  I-.M 


i  r  •  <  l'-j 


OiO'» 


FREE i:'  DATA 

SAFE  T“S  R'i  Flo  F.4 


r.'i 


LUO  :  i*"  * - 

.77  '  STAKE.  ES7K7  F.TIii  'E'A'TI  STAKS  rUHoK  ’TE'E  CM-TL 

0  o, .0.  o. O'j  i.OEi  ,i. o  0..  ,i  \ , Uv  1 1  o  : , ... o 

'fuF.VT  Ky  -  -to.”1  A";«-o  =  -l.’O  777707  "K  =  ’".''i 

DMT  t.vU  SKA  ii  E‘mT A 
TC=  0  *  \*v  I  .  ■ > 

RECESSION  DATA 


TIME  INERENI NT  TO j  LARGE- -iNM  IS  01  i  «.•  /. 


WIT  liiDOO'SRAFU  5  END  OF  PERIOD  ORDINATES.  I<  =  7.00  DOUR'S.  1.7,7.- 

•Sl.  1 7.  3,  n, 


11-7 


7.00  DOUR'S- 


f-ND-OK-J’KKJOi) 


ru>v 


r.or" 

4.15  — 

"51 

~.w~ 

.or'  ■ 

.01 - 

-  - 

L  t 

1.01 

16.15 

m 

.30 

.30 

"TOO 

1107 

1.01 

4.20 

52 

.01 

.01 

.01 

L.  • 

1.01 

lv.  20 

i% 

.30 

.30 

.00 

110. 

1.01 

4.25 

53 

.01 

.01 

.01 

2. 

1.01 

16.25. 

!«7 

.30 

.30 

.00 

110. 

r.trr 

"4T3 0“ 

54 

TOT  - 

r  or  ~ 

-.71—  - 

i  • 

1.01 

16.30 

19" 

.30 

'.30- 

TOO  - 

*  -no; 

1.01 

4.35 

ee 

.01 

.01 

III 

1  Ml 

l.v.  ;S 

!  W 

"”1 

1  10. 

i  .  ’ ! » 

4 . 40 

c,. 

.  0 1 

.01 

.01 

7 . 

; . 1  1 

i  .  *iv 

,l'V 

l  ;0. 

i.ci 

4.45 

- 

.01 

■;Ot 

.01 

2. 

1T1 

»  r  «« 

i  *:• .  •’ 

Vfi; 

•;f\ 

.00 

'  119. 

1.01 

4 . 5-.! 

CO 

.‘O 

.01 

.01 

.01 

J. 

1.1 

1 C .  C,M 

2>i2 

.  x> 

no. 

1.01 

4.55 

5v 

.01 

.  0! 

.01 

3. 

1.01 

l6.:o 

.  30 

.  00 

no. 

1.01 

-5.00 

-  .71 

/'!  ' 

.01  — 

-> . 

1.01 

i . . 

.Vi 

- 

•  4* 
i  t  v . 

1 .  M  1 

C  f\- 

tl 

•  Mi 

.01 

.Ml 

1 . 1  1 

;?  ,  c 

*'  ' 

.  .4 

.  :0 

;.o; 

C  i  .• 

.01 

/.  « 

1 

■ 

1 .11 

•7.  i.i 

‘ 

. .  4 

l.vl 

■  L.  »t- 

■  t5< 

.01 

•  01 

.01 

*,  .Vl 

.7  .4 

»  /  .  i 

■ji  •  ; 

•  4 

.  i.  t 

r  r? ; 

1.0! 

5.20 

64 

.01 

.01 

.01 

3. 

1.0; 

p.:-o 

' .. 

.  .  *« 

.  i.'*t 

.  00 

1.0; 

C  'C 

1  c 

V  .* 

.01 

.01 

.01 

v'-. 

1...1 

i  I  .  t-  0 

20''' 

•'  <1 

. 

.  k*4 

.00 

•  /;• 

c.  v» 

t «, 

**  • 

.01 

.01  - 

7. 

*  ■>  , 

VI’ 

■'.4 

•  A 

•  ,fTf; 

/.< 

1.01 

5. 35 

<// 

.01 

.01 

.01 

l.vl 

,  -  -z 

.11 

#  A."  *9 

.'W 

2-r , 

1.01 

5.40 

ts 

.01 

.01 

.01 

3. 

l.vl 

17.40 

212 

.24 

.24 

•  Mv* 

2-6. 

1.01 

5.45 

63 

_.01 

.01 

.01 

3. 

1.01 

W.4C, 

213 

.  ^4 

.24 

.00 

f.01 

5.50  ' 

70 

.or 

\“oi  “ 

.01 

3. 

1.01 

17.50 

214 

.26 

.24 

•  U0 

1.01 

5.55 

71 

.01 

.01 

.01 

3, 

1.01 

1  *7  CC 

1  •  •  .'J 

215 

.24 

.24 

.00 

it. 

T.  oi 

6.00 

72 

76\~ 

\6V 

“01 

“X 

iTo; 

is.oo™ 

'  216“ 

.24 

'  .24 

.00 

1.01 

6.05 

TO 

.06 

.04 

.(?• 

11. 

1.01 

13.05 

217 

•  i'. 

. 1  . 

.  00 

1.01 

6.10 

_  74 

.0., 

.04  _ 

•  M  L 

13. 

1.01 

13.10 

.TO 

. 

•  L 

.  ‘TO 

?c 

1.01 

6.15 

*»c 

.  V 

!  4. 

1.01 

is.  15 

:i 

. 1  V 

"•  *. 

1.01 

6.20 

7,4, 

; 

.  '.V 

<  C 

1.01 

j : , ;  m 

*fc'.5 

.  . 

1.01 

6..-  5 

77 

.  Of- 

.  ■  . 

1  J  . 

1 .  i 

• 

.  M 

1.01“ 

6.  .<o 

?c 

.06 

.04 

•  Mj 

1c. 

1  .Ml 

lo.3-: 

i.4.4 

.  »/ 

1.01 

6.35 

?9 

.06 

•  M4 

.01* 

16. 

1.91 

i  t  • 

c 

1.01 

6.40 

§u 

.06 

.  01 

.o; 

i  "7 

i  '  • 

1.01 

i  V  • 

c 

1.01 

t..  45““ 

vl 

.  *>. 

;.C 

• '  '  i. 

17. 

i.-.'i 

.4“. 

*  L 

.  .. 

. 

1.01 

6.  Vi 

.  06 

c 

.  • 

.  7 

.  c  \ 

• 

.  . 

,  .  1  i 

V  . 

l.ot 

6.55 

M 

.M5 

» 7 

i.»: 

IS.1".. 

L  •-  1 

.•  ' 

1.01  ■ 

7 . 00 

c;4 

‘.05  ’ 

.Ml 

1 

1.01 

1 

4  t-  V 

.  M, 

.  ■-!  ’■ 

V'. 

1.01 

7.05 

•c 

o  -• 

.06 

.  05 

.  M » 

15. 

1.01 

P.05 

75V 

,  !  ■ 

;1' . 

1.01 

7.10 

•  06 

.  ‘J5 

.  ('  \ 

16. 

1.0* 

iv.  r. 

.0.. 

.  ‘  1  i 

..v. 

1.01 

7.15  ‘ 

X; 

.  J'6 

'T. 

10. 

l  •  ■  ■  i 

W.15 

7  ?•  1 

.  1. 

. 

•i  , 

1.01 

7.20 

:[«•; 

.  06 

1.01 

5  *.1*0 

.1'.' 

.  * 

,;‘.0 

I;  . 

1  .Ml 

7.25 

X7 

.  1 6 

. '  1* 

;  ■■«. 

i  •  i 

iv.  15 

«.  .9 

.  ‘V1 1 

1.01 

7.30  ' 

”90 

;G4  ' 

.*  i 

17. 

i . ;  l 

19.  Vi 

234 

.  02 

.  ■  . 

.  *  '» 

r 

1.01 

7.35 

91 

.06 

•,c 

.01 

l'v. 

ti1.  t 

19.  ?5 

v*.  c 

.0. 

.  : 

. 

1.01 

7.40 

91 

.00 

.05 

.01 

l.vl 

19.40 

236 

.v2 

.  ’•« 

*'  r , 

i.or 

'.45  ' 

-  -- 

.  V  '■ 

.  1 

1  “ 

4  •  1 

t  •  k 

17.45 

-  *  «. 

.(I 

* . . 

1.01 

7.54; 

v4 

1 

1.  1 

iv.c. 

,  . 

.. 

l.Ml 

7  rc 

c 

1 

l-.cc 

1  jv 

i”. 

1.01 

& ,  00 

*r 

.  M. 

i  *  1 

■  ■,  .*  • 

246 

,  k 

.0*: 

I  V, 

1.01 

x.O  5 

■;  y 

.oc 

t 

05 

141 

.  .A 

4  C 

4  v* 

1.01 

*3. 10 

V 

•  ‘  ''*■< 

.  v-: 

1 

*'■.  i' 

24. 

.  ;  T. 

14. 

l.vl 

■:  T  r  ■— 

v*  i  -■ 

'  ■- 

.»v. 

7  ‘  • . 

'  1 

•  ■  ( r 

247 

. 

•  - 

» “. 

*  •  M  i 

1m 

1  ■ 

i.  ; 

.  44 

.  . 

1 1 . 

1.01 

V  ~c 

1:1 

.  I> 

. ; : 

I .  i 

* 

.  . 

1*. 

1.0! 

.  30 

•  S  V 

.  o.-» 

1 0  i 

10. 

l.vl 

10. 

.  i 

•  1  I 

H. 

1.01 

0  >c 

r>i 

•  V  i* 

.  Mo 

.■  i 

, 

l.vl 

50. 35 

.47 

4  ' 

1'.  • 

11 -9 


ftjMlMii/iirtli  'n  mi  -  I  nr-  — am 


